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Unlike the hereditary deformed beaks described by MERCI ER and POISSON 
( 1925Yl. MERCIER ( 1926?) and LANDAUER ( 1938)3l, there is according to HUTT 
( 1949)'1) and PFLUG FELDER ( 1961 )5l a non-genetic condition associated with unilat-
eral microphthalmia or anophthalmia in the chick embryo. 
The author also discovered three examples suggestive of the nongenetic de-
formed beak reported earlier by HuTT and PFLUGFELDER. One was observed in a 
male Osaka duck which was hatched in April , 196 1 and two were noted in the 
chicken embryos which were being incubated in November, 1964 and in March , 
1965. The observed findings of these three examples will be described in detail. 
MATERIALS AND OBSERVATIO 
I. Osaka duck : 
This male duck was hatched on the 28th day from an egg whose incubation was 
suspended for about three hours on the 25th day of incubation by interruption of 
electric current. The duckling was raised for one year and observed for the develop-
mental condition of its deformed beak and its semen was examined. When the 
duckling hatched, the beak did not din·er much from that of normal duck, but after 
twenty days following hatching the a bnormality of the beak became so severe that 
on about 40th day the duck required much more time to ingest food than that of 
the other norma l ducks. F urthermore. after two months following hatching. the 
duck had to be fed by band. The condition at the time is as shown in Text-fig. I. 
This troublesome job was continue for ten months until the duck died in April , 
1962. When the duck was about ten months old. the collection of semen was start-
ed and continued until a week before its death. The general properties of the semen 
obtained were as follows. 
The volume of semen collected by the massage method was 0.22 ml on the aver-
age ranging from 0.1 5 to 0.40ml. The semen was milky white in color. T he aver-
age number of spermatozoa per ml was 1.84 )< I 08• The pH value of the semen was 
7.0 on the average, ranging from 6.8 to 7.2. The motility of the spermatozoa was 
very active and the index number of survival ranged from 70 to 92.5. The percent-
age of deformed sperms was 16. 1 on the average and no special deformity of the 
sperms could not found when compared with that of other mormal sperms. 
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Text-fig. I. Upper crooked beak in a young drake. 
2. Chicken embryos 
The abnormality of the beak was found in the chicken embryo whose incuba-
tion was suspended for about four hours on the 9th day of incubation due to inter-
ruption of electric current a nd whose shell was cracked on the 15th day of incuba-
tion. When the shell was cracked the embryo was moving actively, but it died 
during the course of investigat ion in physiological saline solution. It was found by 
minute observation that the embyo possessed an abnormal beak accompanied by 
unilateral anophthalmia. The resul ts of this observation are as follows. 
When the shell was cracked. the length of the upper beak was found to be very 
short in comparison with that of the lower bea k and was barely visible. The ab-
normality of the beak was defi nitely accompanied by unilateral anophthalmia as 
shown in Text-fig. 1. 
Text-fig. 2. White Leghorn chick embryo ( left) showing abnormal upper 
beak associated with unilateral microphthalmia en the 15th day of 
incubation; normal embryo of the same incubation period (right). 
It is assumed that the beak a bnorma li ty would become more conspicuous with 
time as in the case of the foregoi ng Osaka duck . T he author regrets that the obser-
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vation bad to be suspended with the death of embryo. The author recently discov-
ered an example suggestive of a non --genetic condition associated with unilateral 
microphthalmia in a chicken embryo removed from the shell on the lOth day of 
incubation as shown in Text-F.g. 3. 
Text-fig. 3. ew Hampshire chick embryo (rigl-t) showing abnormal upper 
beak associated with unilateral anophtralmia on the lOth day of in-
cuba tion ; norma l embryo of tl1e same incubation pericd (left). 
In this case the incubation temperature was lowered for ten minutes six times a 
day for a period of three days before the shell was cracked. The results of detailed 
observation on this chicken embryo will be presented. 
R ESULTS A D DIS '::' USSIO'I 
As shown in Text-fig. I. 2 and 3. the author discovered three examples sugges-
tive of non-hereditary deformed beak. One w2s found in an Osaka duck and the 
other two were noted in the embryos which were removed from the shell on the 15th 
day and lOth day of incubat ion. 
Heretofore. several investigators have reported on hereditary crooked beaks. 
MERCIER and POISSON ( 1925 )' l suggested that in their stock the character was even 
manifested by heterozygotes. According to LA '<DAUER ( 1938)3> the crooked beak is 
a hereditary condition in which the beaks are crossed at hatch ing but some become 
normal later. This phenomenon in the process of embryonal development greatly 
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differs from what the author observed in the present experiment. 
On the contrary, it was recently reported by HuTT ( 1949)4) and PFLUG FELDER 
( 1961 Yl that there are non-hereditary deformed beaks associated with unilateral 
microphthalmia or anophthalmia in chick embryo. According to HuTT ( l949tl 
the most common of various abnormalities of the beaks is probably the non-genetic 
condition associated with unilateral microphthalmia or anophthalmia in chick em-
bryo, but the majority of these are never seen because they die during the later stages 
of incubation and therefore a few hatch. This abnormality probably results, as do 
other teratological condition, from an accident in development, sometimes induced 
by an unfavorable environment. Thus, the most common kind of crooked beak in 
older chicken is probably tbat which develops between 3 and 8 weeks of age in 
chicks which were normal at hatching. As stated above, the tendency in the process 
of embryonal development bears a close resemblance to that of the present experi-
ments. On the other hand, PFLUG FELDER ( 1961 ?l carried out matings between 12 
affected hens and 5 affected cocks in order to determine whether or not the type of 
deformed-beak that is accompanied by unilateral microphthalmia or anophthalmia 
is hereditary. All of the hens and cocks used in his experiment had to be fed by 
hand. As all the offspring obtained from the result of his experiment were normal, 
be concluded that this type of cross-beak was not of genetic origin. Further be 
stated that some cross-beak embryos were obtained as a result of raising the incuba-
tion temperature to 41 °C for a short time, but all died before hatching. Jn the case 
of the present experiment, both of the two examples were obtained by lowering the 
incubation temperature to 18° "-'21 oC by interrupting the electric current for about 
three or four hours. In the latter case the incubation temperature was lowered six 
times a day for ten minutes for three days before cracking the shell. Jn the experi-
ment of Pflugfelder, no evidence of a causal relationship between the eye and beak 
defects was found. In the present experiment on the chick embryonal development, 
the author bas discovered a deformed beak that was accompanied by unilateral ano-
phthalmia (Text-fig. I ) and microphthalmia (Text-fig. 2). These two non-genetic 
conditions associated with unilateral anophthalmia and microphthalmia in chick em-
bryos bear a striking resemblance to that described by HUTT ( 1949)4l. Jt is sus-
pected that the relationship between the eye and beak defect is probably induced by 
the same unfavourable environmental factor (e.g. temperature shock) as mentioned 
by PFLUG FELDER ( 196l )5l, but the factors and mechanisms immediately involved in 
the non-hereditary abnormality could not be elucidated. 
SUMMARY 
Three examples suggestive of non-genetic deformed beaks were found in the 
present experiments. One was found in an Osaka duck and two were found m 
chicken embryos. 
The duck was hatched on the 28th day from an egg whose incubation was sus-
pended for about three hours on the 25th day of incubation by interrpution of elec-
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tric current. The duckling was raised for one year and the developmental condition 
of its deformed beak was observed. Its semen was also examined. The degree of 
the crooked beak became marked with time, but no abnormality was found in the 
general properties of the semen. 
The other two were found in chick embryos. One was obtained from an egg 
whose incubation was suspended for about four hours on the 9th day of incubation 
by interruption of electric current. The shell was cracked on the 15th day of incu-
bation. The other was obtained from an egg whose incubation temperature was 
lowered six times a day for ten minutes for three days before the shell was cracked 
on the lOth day of incubation. The former showed the upper beak to be deformed 
and accompanied by unilateral anophthalmia, and the latter showed the upper beak 
to be deformed and accompanied by unilateral microphthalmia. 
It is assumed that the deformity of the eye and beak may be induced by the 
same unfavourable environmental factor, but the factors and mechanism immediate-
ly involved in the non-heredetary abnormality are not known. 
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